Objectives-To investigate relations between physical and psychosocial environmental problems in schools, as perceived by school principals, and injuries among pupils. Method-Proportionate injury ratios (PIRs) were computed for 77 public sector Swedish schools (33 248 pupils), and divided into four classes based on types of environmental problems reported. Sports related injuries, injuries during recesses, and violence related injuries were considered. Results-The schools reporting psychosocial problems (9.1% of schools and 7.3% of pupils) had more injuries than expected by chance than all types of injuries aggregated (PIR = 1.92; 95% confidence interval (CI) 1.64 to 2.27), and in the case of sports related injuries (PIR = 1.79; 95% CI 1.37 to 2.34) and injuries due to physical violence (PIR = 2.20; 95% CI 1.33 to 3.65). There were no significant excess risks of injuries for schools facing physical problems or a combination of physical and psychosocial problems. Conclusions-Psychosocial problems may exacerbate the risk of intentional and unintentional injuries among pupils. The results oVer a reminder that school environment must be planned as part of any assessment of youth safety.
In Sweden, pupils' lives in school are the concern of both the public health and occupational health authorities. Public health authorities are concerned, because the school is the environment outside the home where children and young people spend the greatest part of their time. In fact, the educational school environment accounts for a substantial proportion of injuries sustained by school age children. Injuries are also on the occupational health agenda, because Swedish labor legislation stipulates that all school pupils aged 6 and above are covered by the provisions of Sweden's Work Environment Act.
Little is known regarding the extent to which the school environment influences injuries among pupils. 1 2 The evidence so far indicates that injury rate and injury severity vary considerably from school to school, but the reasons for this have been only sparsely investigated. [3] [4] [5] However, Boyce et al have shown that organizational aspects, such as long school hours, alternative curricula and low pupil-to-staV ratios, are significantly associated with high injury rates. 3 Likewise, Woringer observed that injury rates and severity are higher in "special" classes (that is, classes that had been reduced in size, or classes for children with developmental problems) than in others. 5 Bergström and Björnstig found no relation, however, between injury rate and size of school, age of school building, high migration areas, social problems, special education support, or per cent of students bussed to school. 4 The focus of the current study is on school related environmental problems, rather than on their organizational or neighborhood characteristics. More specifically, it focuses on the relation between physical and psychosocial environmental problems experienced at school and injury risks. The study is based on material gathered during a two phase project, comprising a two year national survey of school environments and pupil injury risks (school year 1995-96) 6 7 and a one year period of more specific data collection designed to build up a pupil injury register (school year 1996-97). [8] [9] [10] [11] The study only concerns public sector schools (attended by approximately 95% of Sweden's children). In Sweden, compulsory school lasts for nine years and is divided into three levels, each comprising three years or grades: junior level (pupils aged 7-9 years), intermediate level (pupils aged 10-13), and senior level (pupils aged [14] [15] [16] [17] . The Swedish high school program lasts for three years, and is either vocationally oriented or provides preparation for university studies.
Methods

STUDY POPULATION
The study population comprises all pupils from 77 Swedish schools that participated in the build-up of a pupil injury register during the school year 1996-97 (33 248 pupils). These schools were recruited from a sample of public sector schools oVering compulsory or high school programs and that had responded to a questionnaire on pupils' work environments and injury determinants during the previous school year (1995-96). The initial sample comprised 1036 schools, representative of Sweden's types of municipalities and types of school (school levels catered for). 6 7 The response rate was 68.7%.
FOUR GROUPS OF SCHOOLS
For the current study, four classes of schools were created according to the nature and amount of environmental problems they reported in response to the questionnaire (school year 1995-96): (1) schools with both physical and psychosocial problems; (2) schools with physical problems only; (3) schools with psychosocial problems only; and (4) schools with no problems of either kind. The classification was identical to an earlier one created after the 1995-96 national survey, which had been designed to consider the relation between environmental problems and perceived pupilinjury determinants. 9 In 1995-96, principals were requested to review a list of psychosocial and physical characteristics/descriptors, and then to rate their school as satisfactory or not in each respect. The data compilation gave a generally positive picture of the environment in most schools. 7 For the purpose of the classification in the four categories of schools, seven out of 10 physical problems (ventilation/indoor climate; premises; noise; outdoor environment; maintenance of premises; ergonomic conditions; lighting) and four out of eight problems related to the psychosocial environment (pupil-teacher ratio; pupils' opportunity to obtain social support; staV's opportunity to give social support; classroom size) were judged as unsatisfactory by 10% of principals or more. As can be seen in table 1 (second column), some schools faced considerable environmental problems of both kinds (for further methodological details, see Laflamme et al 7 ) .
In contrast to the original sample, the schools that took part in the injury register cannot be regarded as representative of all public sector Swedish schools. Nevertheless, item comparisons revealed that the two groups of schools do not diVer significantly with regard to the type (or amount) of physical and psychosocial environmental problems they experience. 8 9 The results of classification of the schools in four groups after phase 1 and phase 2 surveys are given in table 1. They demonstrate a slight over-representation of schools facing both physical and psychosocial problems at phase 2.
FOUR SETS OF INJURIES
The injury register assembled during 1996-97 was based on information compiled using a standardized data collection instrument. 2 The injuries to be recorded in each school were defined as encompassing "any serious bodily injury requiring a hospital visit/medical care", "any injury involving more than one pupil", "any injury that might be due to violence between pupils", and "any kind of injury that is frequently incurred and may be a sign of/due to a deficiency in the environment". Further, an incident was defined, for the purpose of registration, as "any event that might have led to a serious injury or could have led to injuries to more than one pupil". The register comprises 1094 injury events, 6% of which were incidents.
For the current study, four sets of injuries were considered:
(1) All injuries aggregated.
(2) Injuries incurred during recess periods at any location inside or outside school.
(3) Injuries incurred during school gymnastics or sports, organized or not.
(4) Injuries due to acts of physical violence between pupils.
PROPORTIONATE INJURY RATIOS
The proportionate injury ratio (PIR) was used to estimate injury risk by category of school. The PIR for a given group of schools is the ratio of the observed number of injuries incurred during a specified period to the expected number of injuries, taking into account the number of pupils in any particular school category. 12 A ratio of 1.0 indicates that observed and expected numbers of injuries are equal. PIRs with 95% confidence intervals (CI) were computed by type of school (according to experienced environmental problems) for each subgroup of injuries considered. Table 2 presents PIRs with 95% CI when schools are grouped into categories of environmental problems, considering in turn all injuries aggregated, sports related injuries, recess injuries, and injuries due to violence.
Results
All injuries aggregated, the only category of schools registering a PIR significantly greater than 1.0 is that with solely psychosocial problems (7.3% of the total number of pupils at phase 2); the PIR is very high (1.92; 95% CI 1.63 to 2.27). Sports related injuries and injuries due to violence are also significantly much more frequent than expected in these schools (PIR = 1.79; 95% CI 1.37 to 2.34 and PIR = 2.20; 95% CI 1.33 to 3.65 respectively). Injuries during recesses are not more frequent than expected in any category of schools.
Discussion
The first conclusion that can be drawn from the results is that, as was the case for the national survey, 9 schools confronted with considerable problems in either the physical or psychosocial environment are in a relative minority (30%-40%).
The second conclusion is that, where they exist (or are reported by school principals), psychosocial problems may exacerbate the risk of intentional or unintentional injuries among pupils. Those schools (9.1% of schools, and 7.3% of pupils) have more than twice as many injuries due to violence than expected by chance, 78% more injuries during sports activities, and 90% more injuries of all kinds. Interestingly, one year earlier, at the first phase of the project, these schools-and also those with both physical and psychosocial problems-judged "individual pupils' attitudes/aggressive behaviors" as a major injury risk contributor in greater proportions than expected by chance. They also found they had a "moderate" or "large" problem with physical violence between pupils.
Finally, in our material, problems related to the physical environment, alone or in combination with psychosocial problems, do not seem to be a source of increased risk of any kind of injury.
LIMITATIONS
One limitation has to do with the classification of schools. First, as it was based on ratings made by school principals, there is the possibility of a bias towards favorable ratings and an underestimation of the number of schools where notable environmental problems exist.
Second, the ratings were made on preselected physical and psychosocial aspects of the environment. The list may not have been exhaustive in 1995-96, and may well have changed, possibly in every school, between the two school years considered. With regard to the coverage of the list, however, it should be noted that principals were asked to specify the types of environmental problems they had been working with before being requested to review the items we had selected. Their selection of items was in line with our own, suggesting that omission of relevant environmental factors was not a weakness of the study.
Third, the classification is based on the assumption that all problems have the same weight. This assumption is plausible, but was not testable.
Another limitation is that, from the point of view of "deciding what to do", at the school or community level, the results lack specificity. This is due in part to a lack of qualitative and quantitative information on the role played by the school environment in the genesis of the injuries considered. It is also due to the fact that pupils' opinions are not considered.
Implications for prevention
Although the proportion of Swedish schools experiencing environmental problemsphysical, psychosocial, or both-does not exceed 40% (30% of the total number of pupils), the results oVer a reminder of the need for the school environment to be planned and evaluated in relation to the safety of pupils. 13 14 Maintenance of, and, where required, improvement to the psychosocial and physical environments of schools may reduce pupils' risks of sustaining injuries (whether intentional or not). Educational and developmental prospects may also be promoted by adopting such an approach.
In the case of violence between and against pupils, several types of preventive approaches can be envisaged. [15] [16] [17] [18] [19] It is worth stressing that the problem has been shown to be best dealt with by adopting simultaneous approaches and "multiple long term strategies" that target a broad spectrum of schools (not only those where the problem is most evidently acute). In this context, the leisure time sites where school age children spend a lot of their time and relate to each other require particular attention.
Finally, over 50% of the principals reached in phase 1 expressed their view concerning the manner in which physical violence between pupils might be prevented (open question). These responses point above all to a need for greater involvement on the part of adults (parents, teachers, and sometimes the police) in the school environment and curriculum. Surveillance by adults during recess periods could be increased, school specific antiviolence plans introduced, and the school curriculum adjusted. 9 Close inspection of response profiles by type of school suggests that the value attributed to preventive strategies of diVerent kinds varies by type of school and according to the extent to which violence is regarded as problematic. Key points x About one school out of 10 reported psychosocial problems (7.3% of pupils). x Those schools had more injuries than expected by chance when considering all types of injuries aggregated, sports related injuries, and injuries due to physical violence. x There were no significant excess risks of injuries for schools facing physical problems or a combination of physical and psychosocial problems. x The results oVer a reminder that school environment must be planned as part of any assessment of youth safety.
